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Dynamic and Thermal Effects 


Table 12.1 Representative Damping Values for 
Various Types of Structures and Induced Stresses 



No More Than One- 
Half Yield Stress 
(%) 

At or Just 
Below Yield 
(%) 

Piping 

1 to 2 

2 to 3 

Welded steel 

2 to 3 

5 to 7 

Prestressed concrete 

2 to 3 

5 to 7 a 

Well-reinforced concrete 

2 to 3 b 

7 to 10 

Bolted or riveted steel 

5 to 7 

10 to 15 

Bolted wood 

5 to 7 

10 to 15 

Nailed wood 

5 to 7 

15 to 20 


a Without complete loss of prestress. 
b Only slight cracking. 


factor n d = 0.01 is roughly one-half that for zero damping. This attenuation 
exists in all structures and its magnitude varies with the type of the material and 
construction. It also depends on how close to yield are the induced stresses. Some 
of the damping values encountered in practice are given in Table 12.1 [275, 276]. 


SYMBOLS 

C Seismic coefficient 

/ Frequency, Hz 

g Acceleration of gravity, in./sec 2 (mm/sec 2 ) 

K d Numerical factor for plastic response 

k s Spring constant, lb/in. (N/mm) 

M Mass of moving body, lb-sec 2 /in. (N-sec 2 /mm) 
Q Richter scale number 

n d Damping factor 

Q h Shear load at base, lb (N) 

S v Spectral velocity, in./sec (mm/sec) 

T Natural period of vibration, sec 

W Weight of structure, lb (N) 

8 Displacement, in. (mm) 

^max Maximum displacement, in. (mm) 
to Angular velocity, rad/sec 

Q, Acceleration or deceleration, in./sec 2 (mm/sec 2 ) 



